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ABSTRACT 
Background: Health literacy studies have primarily focused on the cognitive and social 
skills of individuals needed to gain access to, understand, and use health information. 
This area of study is undergoing a paradigm shift with increased attention being paid to 
the skills of practitioners and an examination of their contribution to the link between 
literacy and health outcomes. The aim of this study was to describe the health literacy 
related competencies of General Practice (GP) trainees who will soon be responsible for 
the clinical encounter. 
Methods: A cross-sectional survey of a convenience sample of 206 GP trainees was 
conducted online. Univariate and bivariate analysis methods were used to describe GP 
trainees’ health literacy related competencies. 
Results: GP trainees overestimated the numeracy and literacy levels of the English 
population and did not regard the improvement of patient health literacy as a GP 
responsibility. GP trainees rated their general communication skills highly but the skills 
that are important for patients in health decision-making such as coaching skills, 
explaining risk and using visual aids to clarify were rated low. 
Conclusion: This study demonstrates that health literacy is insufficiently addressed in 
the undergraduate and postgraduate medical education of GPs to enable them to fulfil 
the core competence which is part of building an effective partnership with patients. 
 
Introduction 
The field of health literacy, commonly defined as ‘the degree to which people are able 
to access, understand, appraise, and communicate information’ [1] has focused on the 
skills and abilities of the lay public but also includes attention to the skills and abilities 
of health care professionals (HCPs). It is now well established that low health literacy is 
associated with increased hospitalisations and use of emergency care services, lower 
mammography screening and influenza immunisations, lower skills in interpreting 
labels and health messages, lower overall health status and higher mortality amongst 
older people (OR: 1.3–1.8) [2,3]. It is recognised that there has been a missing variable 
in the analysis of the pathways by which health literacy is associated with poor health 
outcomes: the contribution of the provider/system and the demands of the patient encounter has not been adequately 
considered [4].  
 
A report from the UK Royal College of General Practitioners (RCGP) [5] called for 
GPs to have a central role in improving health literacy through tailoring clear 
accessible information, not only to clinical need but also to patients’ health literacy 
skills, and helping to develop health systems and environments that are easier to 
navigate. Yet most studies of health literacy as a determinant of patient outcomes have 
not considered the role of HCPs [6]. Several cross-sectional and qualitative studies on 
HCPs’ ability to identify patients with poor literacy skills [7,8] have shown that HCPs 
underestimate patients’ health literacy [9,10]. US studies of medical education have 
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concluded that health literacy practices are not sufficiently or systematically 
implemented in HCPs’ education [11,12]. 
 
The aim of this study was to investigate whether, and in what ways GP trainees in 
England are prepared to mitigate the effects of low literacy on health outcomes. This 
study investigated the competency of GP trainees in England in relation to the domains 
currently used in the medical education of GPs in England [13] and to the health literacy 
competence framework for HCPs developed in the USA [14]. 
 
Methods 
Study design and participants 
This study was conducted as an online cross-sectional survey of GP trainees in one area 
of England. All local GP trainees (approximately 800) were approached. Additionally, 
40 GP trainees from another sector were approached to participate in a pilot; data from 
those who responded were included in the final analysis. Respondents were sent an 
invitation email with the electronic survey attached and given three weeks to complete 
the questionnaire. Two reminders were sent: one three weeks and another six weeks 
after the start of the data collection. Data were collected between January and March 
2015. Ethical approval was granted by London South Bank University Ethics 
Committee in September 2014 (UREC 1440). 
 
Instruments 
The development of the survey questionnaire arose from rigorous mapping of 
interviews with decision-makers in medical education [15]. Following a framework 
analysis of this data, categories identified were compared to the 62 health literacy 
competencies described by Coleman and colleagues [14]. In a second stage, a review of 
UK publicly available curriculum documents was used to identify any further health 
literacy competencies. Finally, a literature review of studies [15] that assessed health 
literacy competencies was compared to the health literacy competence framework to 
investigate the methodological properties of instruments that assess health literacy 
related knowledge, attitudes and skills. This helped identify items that were more 
frequently assessed by researchers and the scoring or answer categories used. The 
questions were tested with eight General Practitioners, statisticians and public health 
trainers. 
 
Outcome variables assessed health literacy related knowledge, attitudes and self-rated 
skills as well as the role of the curriculum in developing these competencies. 
Knowledge questions have been derived from the health literacy competency 
framework [14], which considers knowledge an important component of competency; 
they assess understanding of patient numeracy and literacy, ‘red flags’ and 
consequences of low health literacy, and techniques for patient communication 
including plain language and checking for understanding. Attitudes of GP trainees were 
defined in relation to the importance of health information for the quality of health care, 
judgements about those with low health literacy, and the extent to which decision-
making and navigation of the health care system is a shared responsibility. Self-rated 
skills addressed GP trainees’ general and advanced communication skills. 
 
Analysis 
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Univariate descriptive analyses were performed for all outcome and independent 
variables. Given the concentration of responses to attitudes and skills questions to either 
extremes in this study and after careful consideration of the literature, a decision was 
made to dichotomise attitudes and skills items. This is a widely used approach in the 
analysis of Likert type Scales [16]. For knowledge items which had been formulated as 
multiple choice questions, responses were dichotomised as correct-incorrect. Attitudes 
were dichotomised into agree and disagree, and reported as negative versus positive 
attitudes. Skills were dichotomised into low versus high self-rated skills. As a result of 
this data manipulation, the three outcome variables were continuous numerical variables 
that represent: percentage of correct knowledge items, percentage of good or excellent 
skills, and percentage of positive attitudes. 
 
Bivariate analyses assessed the association between knowledge, attitudes and skills and 
socio-demographic variables. For these analyses, summary scores of these scales were 
computed. Depending on the metric properties of the scales, different tests were used: 
student-t tests for comparison of two means, ANOVA for comparison of more than two 
means, Chi-Square tests for the association between two categorical variables, and 
Pearson correlation analysis for the association between continuous variables. All 
statistical tests were two-sided. 
 
Table 1 about here 
 
Results 
Sample characteristics 
800 GP trainees in one area in England were invited to participate in the online survey. 
A total of 206 questionnaires were completed, resulting in a response rate of 25%. 
Table 1 shows the demographic details, training location and year of study of GP 
trainees. The majority of respondents were female (79.1%), of white ethnic background 
(57.3%) and had completed their undergraduate studies at a UK university (Table 1). 
Knowledge 
Only 2.2% (n = 4) of GP trainees answered all knowledge questions correctly, with 
61.2% of them (n = 114) answering over 70% of the questions correctly. A high 
proportion of GP trainees (74.7%) overestimated population numeracy levels and, 
almost a fifth were unable to provide any estimates of numeracy levels of the patients 
they saw on a daily basis (Table 2). GP trainees also overestimated population literacy 
levels and the recommended reading level for written health information. 75.8% were 
able to recognise a ‘red flag’ for low health literacy and 89.8% correctly identified the 
consequences of low health literacy. The majority of GP trainees appeared 
knowledgeable about spoken communication skills and correctly identified examples of 
plain language (80.1%) and the method of checking for patients’ understanding by 
having the patient repeat back the information in their own words (96.7%). 
 
 
Table 2 about here 
Attitudes 
GP trainees did not display discriminatory views about patients with low health literacy 
(Table 3), although almost a third (30.4%) thought that higher education would be an 
indicator of good health literacy skills in patients. Although almost all GP trainees 
agreed that patients’ understanding of health information or health care is a patient right 
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(92.2%) and could contribute to improving the quality of health care delivery, only a 
third (30.2%) agreed that this responsibility was shared between patients and health care 
providers. Similarly, while a large proportion of GP trainees were sympathetic towards 
patients facing complex health literacy environments with difficult language (75%) and 
physical navigation (94.3%), only a third of GP trainees agreed or strongly agreed that 
patients who have difficulty reading might find it hard to ask questions and only 12.5% 
agreed that the responsibility of getting to the appointment does not lie with the 
patient alone. 
 
Table 3 about here 
 
Skills 
Most GP trainees appeared to be confident of their general communication skills but 
were less confident when rating their more advanced oral or written communication 
skills (Table 4). Although a majority of GP trainees were able to identify ways to 
confirm patient understanding (teach-back), only 51.1% rated their skills as good or 
excellent in this area. Most rated their skill as good or excellent for speaking slowly and 
clearly (85.2%), using plain language (81.5%) and encouraging patients to ask questions 
through an open approach (85.6%). GP trainees were less confident in relation to more 
advanced skills that involve increased interaction with patients such as negotiating a 
mutual agenda (46%), eliciting a full set of concerns (55.5%), and using an interpreter 
(52.2%). Their ability to engage their patients through mentoring and coaching skills 
was rated low, with only 35.4% of GP trainees rating their skills as good or excellent. 
Less than half of GP trainees rated themselves as having good or excellent skills in 
using visual aids such as drawing pictures to make analogies (52.1%) or explaining risk 
through illustrations (34.6%). Only 51.6% of GP trainees were confident in selecting 
appropriate written materials and 39.1% in selecting culturally appropriate visual aids 
for patient leaflets. 
 
Table 4 about here 
 
Analysis of differences 
More of the white respondents had positive attitudes towards people with low health 
literacy (71.1%) compared to Asian/Asian British (64.7%) or other ethnic groups 
(67.8%). GP trainees who had graduated from a UK university outside the studied area 
had a higher proportion of positive attitudes (71.6%) compared to GP trainees that had 
graduated from a university in the studied area (67.4%) or non-UK graduates (55.5%) 
(Table 5). There were no differences in GP trainees’ competencies (knowledge, 
attitudes or skills) based on their stage of training. 
 
Table 5 about here 
 
There was evidence that a significantly higher proportion of GP trainees self-rated their 
skills as good or excellent amongst those more familiar with the health literacy concept 
(p < 0.001); as familiarity increased so did the proportion with skills self-rated as good 
or excellent. Male GP trainees were more confident than female GP trainees when 
rating their skills (62.7% vs. 55.0%). Asian/Asian British reported more confidence in 
their skills than white or other ethnic groups (60.9% vs. 55.1%). 
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Discussion 
This study is the first assessment of health literacy-related knowledge, attitudes and 
skills in England. Sociodemographic characteristics of the sample have been checked 
with Health Education England and were considered representative of the current 
distribution of GP trainees in the studied area. It shows that GP trainees have 
insufficient knowledge and skills to address health literacy the challenges of which are 
considerable where the health service is primary care-led as in England. 
 
The survey instrument was developed from an exhaustive review of the international 
literature and discussions with stakeholders in medical education, making the 
instrument highly relevant and applicable to the NHS. Face and content validity has 
been ensured by incorporating suggestions made by GPs and GP trainers interviewed in 
a preceding pilot survey. A limitation of the study is that the survey could be subject to 
self-selection bias in that only interested GP trainees completed the questionnaire. As a 
result, findings of this study might overestimate (but are unlikely to underestimate) GP 
trainees’ health literacy-related knowledge, attitudes and skills. Possible response bias 
was reduced through ensuring anonymity of the questionnaire and by careful wording of 
questions [17]. Acquiesence bias was reduced by alternating attitude related statements 
that required disagreement with statements that required agreement [18]. Direct 
observation of skills in clinical practice or during examinations of communication skills 
[10] was considered but was deemed unfeasible, particularly because of ethics 
considerations. It might have offered a more accurate picture of a reported ability to 
perform certain tasks but this was not possible when a large number of respondents was 
desired. 
 
This study confirms previous research showing that there is limited knowledge of health 
literacy amongst HCPs and overestimation of the level of population literacy and 
numeracy skills [19–22]. In common with other studies [23,24], the GP trainees in this 
study could recognise warning signs or ‘red flags’ such as repeatedly missed 
appointments but were less clear about what might be population indicators of low 
health literacy.  
 
Nearly a quarter of participants in Jukkala et al.’s study believed that health literacy 
level can be determined based on a person’s ethnicity, culture, age or socioeconomic 
status [19]. Most GP trainees in this study (85.1%) understood that ethnicity was not 
necessarily an indicator of low health literacy and 77.3% believed that socio-economic 
status did not predict low health literacy. At the same time, almost a third of GP trainees 
(30.4%) in the present study compared to 7.4% participants in Jukkala et al.’s study 
(2009) [19] thought that higher education was a marker of good health literacy skills. 
These findings suggest that GPs should apply a ‘universal precautions’ approach to 
communication (that is, communicate clearly without jargon for all patients) and not 
only when they presume health literacy to be low. 
 
Previous research has found that dentists who are immigrants or from minority ethnic 
groups used more communication techniques than their peers [25]. In our study, in 
contrast, we found that GP trainees who had graduated from a UK university had more 
positive attitudes than those who had graduated from a non-UK university. It is possible 
that cultural norms and different expectations in terms of patient-provider relationships 
lead to more negative attitudes towards those with low health literacy. 
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Previous studies of health care professionals’ self– reported use of communication 
techniques showed high self-reported frequency of plain language use among dentists 
(90.7%) [25], emergency doctors (92.2%) [26], and paediatricians (99%) [27]. Our 
study showed a high percentage of GP trainees rating their plain language skills 
highly (81,5%). Half of GP trainees’ (51.1%) reported confidence in using teach back 
techniques to check patient understanding compared to 25% of dentists [25] or 23% of 
paediatricians [27]. Confidence in using pictures to improve comprehension was low; in 
other studies, only 42.8% [25] or 35.1% [26] of participants used this communication 
technique. Literature shows that patients rated physicians’ communication lower than 
physicians self-rated themselves [28]. Therefore, these findings may, in fact, 
overestimate GP trainees’ confidence in their health literacy-related skills. 
 
Whilst the medical curriculum emphasises good communication skills in order to share 
complex information which can include the nature of a diagnosis, the risks and 
benefits of different treatments, and how to take medications in a safe and effective way 
[13], it is clear that GP trainees do not feel competent in using a range of skills  with 
patients of low health literacy. 
 
Conclusion 
The importance of this study is that it has identified gaps in relation to GP trainees’ 
health literacy-related knowledge, attitudes and skills. As a result of this study, the 
RCGP core curriculum statement now includes reference to the expectation that GPs 
should promote health literacy, and discussions are taking place about including health 
literacy- specific training in the undergraduate and postgraduate medical curricula. As 
part of the core competence to ‘establish an effective partnership with patients’, GPs are 
expected to ‘enhance the health literacy in patients from a range of backgrounds, by 
providing tailored information, facilitating communication and checking understanding 
as appropriate [13].’ Education and training of GPs and other HCPs in communication 
skills will thus need to develop specific skills in relation to working with those with low 
health literacy. The instrument that was developed for the purpose of this study could be 
used for a routine periodic assessment of health literacy-related knowledge, attitudes 
and skills. 
 
This study suggests that health literacy is not adequately addressed in the medical 
education of GPs. Limited literacy skills amongst adults in the UK are well-documented 
as are the links between the literacy skills of patients and health outcomes. Health care 
professionals are in a position to mitigate or contribute to these untoward health 
outcomes and future GPs need the right competences that enable them to support 
patients in making health decisions. Such competences need to be included in the 
medical education curriculum by establishing specific learning objectives and 
appropriate assessment methods, as simply relying on the experience gained through 
clinical placements may be insufficient to address health literacy-related competences in 
a comprehensive way. 
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Tables 
Table 1: Socio-demographic characteristics of GP trainees (N=206) 
Socio-demographic characteristic  n %    
Stage of training     
1st year 79 38.4    
2nd year 66 32.0    
3rd year 48 23.3    
Other 13 6.3    
University where undergraduate studies were completed     
UK university in the study area 100 48.6    
At a UK university outside the study area 96 46.6    
At a EU university 5 2.4    
At a non-EU university 5 2.4    
Gender    
Female 163 79.1    
Male 43 20.9    
Ethnicity     
White 118 57.3    
Asian/Asian British 55 26.7    
Black/African/Caribbean/Black British 9 4.4    
Mixed/multiple ethnic groups 12 5.8    
Other ethnic group 9 4.4    
Prefer not to answer 3 1.4    
Current placement    
GP practice 96 46.6    
Hospital 102 49.5    
Other 8 3.9    
Sectors of postgraduate deanery    
Sector 1 93 45.1    
Sector 2 103 50.0    
Sector 3 10 4.9    
     
10 
 
Table 2: Descriptive statistics on knowledge questions 
Knowledge question and answer categories (N = 186) 
correct response is indicated 
n (%) 
95% CI for percentage 
correct 
Q13: In your opinion, what percentage of English adults have a literacy level equivalent for 
attainment by a 9-11 year old? 
8% 25 (13.4%)  
15% - correct  92 (49.5%) 41.9% - 56.5% 
27%  36 (19.4%)  
31% 33 (17.7%)  
Q14: In your opinion, what percentage of English adults may not be able to understand price 
labels on pre-packaged food or pay household bills? 
7% 58 (31.2%)  
11% 81 (43.6%)  
24% - correct  34 (18.3%) 12.6% - 23.7% 
36% 13 (7.0%)  
Q15: At which level is it recommended to write health information in order to be understood by 
the majority of the population? 
Year 1 to year 2 (5-7 year old) 5 (2.7%)  
Year 2 to year 4 (7-9 year old) 35 (18.8%)  
Year 4 to year 6 (9-11 year old) - correct  
114 
(61.3%) 
53.8% - 68.3% 
GCSE level 32 (17.2%)  
Q16 Which of the following is a "red flag" that a patient may have low health literacy? 
Arriving late for appointments 8 (4.3%)  
Asking a lot of questions 9 (4.8%)  
Distrust in the medical system 28 (15.1%)  
Frequently missed appointments - correct  
141 
(75.8%) 
69.4% - 81.2% 
Q17 Which of the following is an example of plain language? 
Take on an empty stomach 10 (5.4%)  
Your test result is negative  4 (2.2%)  
Take one pill by mouth twice a day 23 (12.4%)  
Do not eat cheese, milk and yoghurt - correct  
149 
(80.1%) 
73.7% - 85.5% 
Q18 A person with low health literacy is: 
Less likely to participate in preventive health services 
such as cancer screening. 
19 
(10.22%) 
 
More likely to be hospitalised 0 (0.0%)  
11 
 
More likely to report their health as poor 0 (0.0%)  
All of the above - correct 
167 
(89.8%) 
84.9% - 94.1% 
Q19 Which of the following is the preferred method to check patient’s understanding? 
Pay attention to nonverbal cues such as a patient 
nodding in agreement 
3 (1.6%)  
Ask if the patient has any questions 3 (1.6%)  
Check if I explained well by having the patient repeat 
back the information in their own words.- correct  
180 
(96.7%) 
94.1% - 98.9% 
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Table 3: Responses to the attitude questions and 95% confidence interval for the proportion of positive attitudes 
No Attitudes N 
Strongly 
disagree  
n (%) 
Disagree  
n (%) 
Neither 
disagree 
nor agree  
n (%) 
Agree  
n (%) 
Strongly 
agree 
n (%) 
Proportion 
of positive 
attitudes 
95% CI 
1 
Ensuring that patients understand the health 
information given to them can improve the quality of 
health care delivery 
194 
1 
(0.5%) 
0 
(0.0%) 
1 
(0.5%) 
42 
(21.7%) 
150 
(77.3%) 
99% 
(96.9-99.5) 
2 
Low health literacy is an issue only for GPs working 
with people who have low socio-economic status 
194 
35 
(18.0%) 
115 
(59.3%) 
25 
(12.9%) 
16 
(8.3%) 
3 
(1.6%) 
77.3% 
(71.4-83.3) 
3 
Low health literacy is an issue only for GPs working 
with ethnic groups 
194 
58 
29.9% 
107 
(55.2%) 
15 
(7.7%) 
13 
(6.7%) 
1 
(0.5%) 
85.1% 
(79.7-89.6) 
4 
Well educated people always have good health 
literacy skills. 
194 
18 
(9.3) 
117 
(60.3%) 
33 
(17.0%) 
25 
(12.9%) 
1 
(0.5%) 
69.6% 
(62.5-75.5) 
5 
It is my responsibility as a GP to facilitate the two 
way exchange of information in “shared decision 
making” to the degree desire by the patient and their 
family 
194 
0 
(0%) 
5 
(2.6) 
11 
(5.7%) 
104 
(53.6%) 
74 
(38.1%) 
91.7% 
(87.5-95.3) 
6 
Patients may find health care settings such as 
hospitals difficult to navigate 
192 
0 
(0.0%) 
3 
(1.6%) 
8 
(4.2%) 
124 
(64.6%) 
57 
(29.7%) 
94.3% 
(90.6-97.4) 
7 
Patients who have difficulty reading should simply 
ask the GP for clarification. 
192 
1 
(0.5%) 
56 
(29.2%) 
63 
(32.8%) 
64 
(33.3%) 
8 
(4.2%) 
29.7% 
(20.9-35.9) 
8 
The language used in the context of health care is 
easy to understand. 
192 
30 
(15.6%) 
114 
59.4% 
37 
(19.3%) 
9 
(4.7%) 
2 
(1.0%) 
75.0% 
(68.8-81.3) 
9 
It is the patient’s responsibility to make sure they 
understand their health care. 
192 
4 
(2.1%) 
54 
(28.1%) 
75 
(39.1%) 
53 
(27.6%) 
6 
(3.1%) 
30.2% 
(23.8-37.2) 
10 
It is the patient’s responsibility to find their way to 
the appointment. 
192 
1 
(0.5%) 
23 
(12.0%) 
64 
(33.3%) 
97 
(50.5%) 
7 
(3.7%) 
12.5% 
(8.3-17.7) 
11 
Understanding one’s health care is a basic patient 
right. 
192 
0 
(0.0%) 
2 
(1.0%) 
13 
(6.8%) 
116 
(60.4%) 
61 
(31.8%) 
92.2% 
(77.0-95.8) 
*Shaded cells indicate a positive attitude 
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Table 4: Responses to skills questions and 95% confidence interval for the percentage of good or excellent skills  
 Skills N 
Number of respondents (%) Percentage of 
good or 
excellent skills 
(95% CI) 
Very 
poor 
Poor Average Good Excellent 
1 Explain things in plain, non-medical language. 189 
0 
(0.0%) 
1 
(0.5%) 
34 
(18.0%) 
131 
(69.3%) 
23 
(12.2%) 
81.5% 
(75.0-87.2) 
2 Speak slowly and clearly. 189 
0 
(0.0%) 
2 
(1.1%) 
26 
(13.8%) 
131 
(69.3%) 
30 
(15.9%) 
85.2% 
(79.8-89.9) 
3 
Engage your patients using mentoring and coaching 
skills. 
189 
1 
(0.5%) 
19 
(10.1%) 
102 
(54.0%) 
63 
(33.3%) 
4 
(2.1%) 
35.4% 
(28.2-42.0) 
4 
Select culturally appropriate visual aids for written 
health materials such as patient leaflets. 
189 
4 
(2.1%) 
41 
(21.7%) 
70 
(37.0%) 
70 
(37.0%) 
4 
(2.1%) 
39.1% 
(32.5-46.8) 
5 
Elicit patient’s full set of concerns at the outset of 
the encounter. 
189 
0 
(0.0%) 
6 
(3.2%) 
78 
(41.3%) 
101 
(53.4%) 
4 
(2.1%) 
55.5% 
(48.4-62.8) 
6 
Negotiate a mutual agenda at the outset of the 
encounter. 
189 
0 
(0.0%) 
12 
(6.4%) 
90 
(47.6%) 
86 
(45.5% 
1 
(0.5%) 
46.0% 
(38.8-53.7) 
7 
Elicit patient’s prior understanding of their health 
issues in a non-shaming manner. 
189 
0 
(0.0%) 
2 
(1.1%) 
60 
(31.8%) 
114 
(60.3%) 
13 
(6.9%) 
66.9% 
(60.1-73.4) 
8 
Confirm understanding by asking patients to repeat 
information or instructions back to you. 
188 
0 
(0.0%) 
20 
(10.6%) 
72 
(38.3%) 
87 
(46.3%) 
9 
(4.8%) 
51.1% 
(44.2-58.5) 
9 
Encourage patients to ask questions through an open 
approach. 
188 
0 
(0.0%) 
1 
(0.5%) 
26 
(13.8%) 
133 
(70.7%) 
28 
(14.9%) 
85.6% 
(80.3-90.4) 
10 Use a translator or an interpreter. 188 
1 
(0.5%) 
5 
(2.7%) 
84 
(44.7%) 
90 
(47.9%) 
8 
(4.3%) 
52.2% 
(45.2-59.0) 
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11 
Select educational materials that are appropriately 
written for patients. 
188 
0 
(0.0%) 
25 
(13.3%) 
68 
(36.2%) 
90 
(47.9%) 
5 
(2.7%) 
51.6% 
(43.6-58.0) 
12 Explain risk through illustrations. 188 
3 
(1.6%) 
44 
(23.4%) 
76 
(40.4%) 
60 
(31.9%) 
5 
(2.7%) 
34.6% 
(27.7-41.5) 
13 
Draw pictures or make analogies to improve 
patients’ comprehension. 
188 
1 
(0.5%) 
27 
(14.4%) 
62 
(33.0%) 
88 
(46.8%) 
10 
(5.3%) 
52.1% 
(45.2-59.6) 
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Table 5: Relationship between socio-demographic characteristics and aggregated measures of knowledge, attitudes and skills  
Socio-demographic characteristics 
Mean proportion 
of correct 
knowledge 
answers (SD) 
P value 
Mean 
proportion of 
positive 
attitudes (SD) 
P Value 
Mean proportion of 
good or excellent 
skills (SD) 
P value 
Gender     
Male 55.8% (25.5%) 
0.139* 
66.4% (15.8) 
0.291* 
62.7% (25.4) 
0.087* 
Female 62.1% (24.7%) 69.4% (16.1) 55.0% (24.7) 
Stage of training     
1st year 62.9% (21.4) 
0.060*
* 
68.1% (16.7) 
0.973** 
57.7% (27.3) 
0.941** 
2nd year 63.6% (23.8) 69.3% (14.9) 55.2% (24.5) 
3rd year 57.7% (25.9) 69.2% (14.2) 56.3% (22.0) 
Other  45.1% (39.5) 68.2% (25.8) 58.7% (25.3) 
University of completed undergraduate studies     
UK university in the study area 60.9% (25.0) 
0.890*
* 
67.4% (16.1) 
0.005** 
58.1% (25.2) 
0.568** UK university outside the study area 61.1% (24.8) 71.6% (14.9) 55.8% (25.1) 
Non-UK university 55.0% (26.9) 55.5% (18.4) 49.6% (23.4) 
Ethnicity     
White 64.4% (24.3) 
0.054*
* 
71.1% (15.5) 
0.047** 
55.1% (28.4) 
0.343** Asian/Asian British 56.6% (23.0) 64.7% (18.1) 60.9% (23.6) 
Other ethnic groups 55.0% (28.4) 67.8% (16.0) 56.6% (25.0) 
Current placement     
GP practice 59.7% (25.0) 68.7% (17.0) 0.989** 51.4% (23.8) 0.935** 
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Hospital 61.8% (23.7) 0.826*
* 
68.8% (15.5) 60.6% (26.3) 
Other 62.5% (39.6) 69.7% (11.0) 64.8% (24.5) 
Sector of postgraduate deanery     
Sector 1 58.4% (25.9) 
0.184*
* 
67.9% (18.1) 
0.777** 
60.9% (24.1) 
0.034** Sector 2 63.8% (23.2) 69.4% (14.1) 54.2% (25.3) 
Sector 3 52.9% (30.2) 70.5% (15.2) 40.4% (22.4) 
Familiarity with health literacy concept     
Not at all familiar 65.1% (14.5) 
0.241*
* 
70.7% (21.7) 
0.896** 
39.3% (19.8) 
0.001** 
Slightly familiar 64.4% (17.3) 68.6% (16.5) 49.7% (22.4) 
Somewhat familiar 68.6% (15.4) 69.0% (13.6) 59.0% (25.4) 
Moderately to extremely familiar 70.4% (14.1) 70.7% (14.3) 67.5% (23.6) 
Health literacy mentioned in the curriculum     
Never 65.7% (15.2) 
0.868*
* 
67.3% (18.1) 
0.645** 
54.5% (21.1) 
0.285** 
Rarely 67.6% (16.3) 70.5% (14.8) 54.9% (26.1) 
Sometimes 68.2% (16.0) 68.0% (14.0) 63.5% (23.5) 
Often to always 69.8% (13.3) 70.7% (10.9) 59.0% (29.8) 
*T-test; **ANOVA 
 
 
 
